accident. There is ample evidence, in the reported cases, of heart trauma after accidents that had seemed to be comparatively trivial. One need only look at the cardiographic pictures to see that an early tracing is required.
No two accidents are quite alike, but comparison with the experimental work in animals will show that many of the abnormal tracings recorded therein have been met with in this series of hospital accident cases. Analysis of the symptoms is not profitable with a series so small and variable. Moreover, early symptoms of a cardiac lesion may have been masked by the associated injuries, and in some cases later ones kept in check by the necessary rest in bed. Some of the most convincing clinical histories suggesting myocardial contusion recount a blow or crushing injury; then an interval, variable in time, before symptoms of dyspncea and angina develop; and perhaps no heart investigation until two or three weeks later. It is in this way that proof may be unobtainable. And by way of contrast, one or two cases in this series, with significant temporary changes in the T waves, may have shown little or no evidence from symptoms, because the associated chest injuries necessitated a rest in bed until the heart had recovered.
From the publications referred to, it is possible to find complete clinical pictures of traumatic heart lesions with history, symptoms, and signs; but this paper is confined to an analysis of the electrocardiograms in a series of accidents. There was no example of auricular fibrillation, nor was there a picture resembling coronary thrombosis. There was one example of partial heart block. These three abnormalities are the most likely to be associated with clinical symptoms of long duration in a case of trauma.
The abnormal tracings in this series have been one example of partial heart block, one of sinus bradycardia, one of slurring of the R waves, and five with temporary changes in the T waves. Two more with changes in lead III alone are considered doubtful. In view of the recent publication of White, Chamberlain, and Graybiel (1941) that the T wave in lead II may sometimes vary with a change in position of the patient, it is necessary to say that all the tracings were taken with the patient lying down. Brief notes of the cases follow.
CASE NOTES Case 1. Partial Heart Block ( Fig. 1) there was no distress, the X-ray evidence was negative, except for slight dimness in the left lung (which passed off in two days): the pulse rate was 45 to 50, not quite regular, with a tendency to have three beats and a pause; the first sound was prolonged; there was also an occasional premature ventricular contraction. The cardiogram showed partial heart block (see Fig. 1 ). The blood pressure was 115 svstolic and 55 diastolic. He was detained in hospital three weeks with no change in his condition or his tracing. The heart rate increased to 68 to 72. A month after the accident, he was short of breath if he walked more than a mile. Three months after he had no discomfort unless he ran, and he had started light work. Numerous tracings had shown no change in the long P-R interval. After five months the heart rate was 84 group.bmj.com on June 25, 2017 -Published by http://heart.bmj.com/ Downloaded from 72, the blood pressure was 120 systolic and 80 diastolic, and the tracing unchanged, except that the P-R interval was more uniform in length, 1.-Partial heart block after trauma.
had rheumatic fever or scarlet fever, and the Wassermann was negative. There was no evidence from his doctor to suggest that he had heart disease from natural causes, and he was a vigorous cyclist and player of games before the accident.
Case 2. Sinus Br-adycardia (Fig. 2) Case 4. T waves of exaggerated amplitude (Fig. 4) . G. W., male, aged 35 years. On January 20, 1942, he was kicked over the front of the chest by a horse, which knocked him across the stable. Seen in the Casualty Department an hour later, he was free from distress. The X-ray and other findings were normal, but the electrocardiogram showed T waves of an amplitude almost equal to that of the R waves. Three days later the proportions were normal; bruising was noticed around the costal 86 group.bmj.com on June 25, 2017 -Published by http://heart.bmj.com/ Downloaded from ELECTROCARDIOGRAPHIC CHANVGES DUE TO TRAUMA 87 cartilages between the nipple and the sternum. Seven days after the accident the tracing was normal. There had been no symptoms of discomfort apart from the bruiising. Beck (1935) has recorded this finding.
Case 5. Temporary changes in T waves (Fig. 5) (Fig. 6) . J. M., male, aged 28 years.
On December 4, 1941,. he was felling a tree, when the trunk swung round and crushed him against the stump. He was admitted with five ribs fractured on the right side and his left scapula; also fracture of the seventh dorsal vertebra. He was admitted rather shocked with a quick heart rate. Next day the electrocardiogram showed a flat T wave in lead II, which was little improved four days later, but was quite normal on the seventeenth day after the accident. He was up in a spinal jacket in two months, and was quite well in himself three months after the accident, having exercises for the spine. Case 7. Temporatvy Changes in the T waves (Fig. 7) (Fig. 7) show the T wave improving until it was definitely upright eight weeks after the accident. In six months he was back at work again. (Fig. 8) . F. M., male, aged 45 years. On March 3, 1942, he was crushed between two buffers. There was extensive bruising over the trunk, with subcutaneous emphysema over the left side. He was very shocked, with a heart rate of 100 and sometimes 140. The second, third, and fourth ribs were fractured on the left sidenan wlso the left scapula. The cardiogram a few hours after the accident was normal. Three days later his general condition was rather improved, but the tracing showed inversion of the T wave in lead betwen the other T waves were flat (Fig. 8) . In another three days the T waves were normal again. He progressed favourably and was getting about the ward by the end of five weeks. Cases 9 and 10. Temporarv Changes in T wave of leadl III only. There were two examples of this, one in a man who had a large bruise over the sternum from a blow from a machine belt, and the other in a man who was crushed between two buffers. In neither case was there a fracture. Both were free from any serious symptoms.
As an explanation of this finding the possibility of a change in the height of the diaphragm must be considered. In one of them examinations could be made that appeared to exclude this, but the other was confined to bed. 
